Intracranial pressure (ICP) is the pressure inside the bony calvarium and can be affected by a variety of processes, such as intracranial masses and edema, obstruction or leakage of cerebrospinal fluid, and obstruction of venous outflow. This review focuses on the imaging of 2 important but less well understood ICP disorders: idiopathic intracranial hypertension and spontaneous intracranial hypotension. Both of these ICP disorders have salient imaging findings that are important to recognize to help prevent their misdiagnosis from other common neurological disorders.
I
ntracranial pressure (ICP) is pressure inside the bony calvarium and therefore reflects the pressure of the brain parenchyma and cerebrospinal fluid (CSF). The Monro-Kellie doctrine operates under the assumption that the cranium is incompressible and the volume inside the cranium is fixed. 1 Because the intracranial compartment is in contiguity with the spinal canal, which contains epidural fat and openings via neural foramina between segmental vertebra, the assumption of a rigid system is not completely accurate, but provides a useful framework for understanding ICP. The principal intracranial components (blood, CSF, and brain tissue) are in a state of volume equilibrium, and any increase in volume of one of these intracranial components must be compensated for by a decrease in volume of another; otherwise, ICP will increase. 2 The principal buffers for increased ICP are CSF and (to a lesser degree) intravascular blood, which respond to increases in volume of the other intracranial constituents. For example, the development of an intracranial meningioma will attempt to be compensated for by a decrease in CSF volume to maintain ICP. Rapid and large volume shifts are difficult for the system to compensate for and will generally result in elevation of ICP.
ABBREVIATIONS: CMI, Chiari malformation type I; EBP, epidural blood patch; ICP, intracranial pressure; IIH, idiopathic intracranial hypertension; LP, lumbar puncture; MRV, magnetic resonance venography; OP, opening pressure; SIH, spontaneous intracranial hypertension; TSS, transverse sinus stenosis
There are a variety of causes of elevated ICP, which can be primarily related to intracranial masses and edema, obstruction of CSF flow and reabsorption, and obstruction of venous outflow. Space-occupying masses include subdural and epidural hematomas, primary brain tumors, metastatic disease, and cerebral abscess. Spaceoccupying brain edema may have a variety of etiologies such as trauma, infarction, encephalitis, postictal swelling, and disordered autoregulation in the setting of posterior reversible leukoencephalopathy syndrome. CSF accumulation may be from intraventricular obstructive processes and extraventricular barriers to normal CSF reabsorption, such as meningitis and subarachnoid hemorrhage. Elevation of ICP from obstruction of venous outflow may be due to obliteration of venous sinus by mass lesions, venous sinus thrombosis, or elevated venous pressure from dural arteriovenous fistulas. It is important to recognize that these various etiologies are not mutually exclusive and that multiple causes can simultaneously contribute to elevation of ICP.
Abnormally low ICP is generally related to a reduction of the CSF component of the system through traumatic, iatrogenic, or spontaneous causes. Postsurgical or posttraumatic CSF leaks into the sinonasal cavities, mastoid air cells, and extraspinal soft tissues can all result in low ICP. Spontaneous CSF leaks may be related to bony dehiscence in the setting of chronically elevated ICP, leakage via nerve root sleeve perineural cysts, dural defects due to bony osteophytes, and intrinsic defects in the dura from underlying connective tissue disorders. Because many of the common causes of disordered ICP discussed above have clearly defined pathophysiologies and resultant treatments, the remainder of this review focuses on 2 less well understood disorders: idiopathic intracranial hypertension (IIH) and spontaneous intracranial hypotension (SIH).
IDIOPATHIC INTRACRANIAL HYPERTENSION

Background
By definition, the condition of IIH describes patients with isolated, elevated ICP that is not related to an intracranial mass lesion, a meningeal process, or cerebral venous thrombosis. 3 Patients most frequently present with headaches, transient visual obscurations, papilledema, and/or pulsatile tinnitus, but may also be asymptomatic. 4 Patients in whom a syndrome of increased ICP secondary to certain medications develops or who are found to have cerebral transverse venous sinus (TS) stenosis are nonetheless still classified as having IIH. IIH is the preferred term for this condition, replacing pseudotumor cerebri, which often includes cerebral venous sinus thrombosis and other etiologies of increased ICP, and benign intracranial hypertension, which does not take into account that some IIH patients do not have a "benign" course and go on to irreversibly lose vision. 5 Although there are multiple hypotheses for the etiology of IIH mainly focused on obesity and metabolic dysfunction, there is no known cause of the development of IIH. IIH occurs most frequently among obese women of childbearing age. 6 Risk factors for development of IIH include high body mass index, recent weight gain, and obstructive sleep apnea. 6 Transverse sinus stenosis (TSS) is found in the vast majority of patients with IIH; however, it remains debatable whether it is a cause (from venous outflow obstruction) or an effect (from extrinsic compression) of elevated ICP, or both. [7] [8] [9] Diagnosis of IIH entails ophthalmologic examination, neuroimaging to exclude other causes of elevated ICP, and lumbar puncture (LP) with opening pressure (OP) measurement and CSF analysis to confirm elevation of CSF pressure and exclude meningeal processes (not visible on imaging). The LP may have a transient or, in some cases, sustained effect on symptoms. Treatment typically consists of weight loss (including bariatric surgery in morbidly obese patients if needed) 10 and carbonic anhydrase inhibitors such as acetazolamide to decrease CSF production. 11 Surgery is required in patients with a fulminant course or in whom other measures have failed, either entailing optic nerve sheath fenestration for predominantly visual signs and symptoms or CSF diversion procedures such as ventriculoperitoneal and lumboperitoneal shunting. 12 Stenting of TSS reduces cerebral venous pressure and ICP and improves symptoms and signs in selected IIH patients but has been associated with serious complications such as in-stent thrombosis; nonetheless, stenting of TSS may be useful in selected patients with refractory symptoms in whom other surgical treatments have failed or those who cannot undergo other surgical treatments.
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Imaging Findings
Although neuroimaging in IIH has traditionally been thought to be normal in IIH and performed primarily to exclude other causes of elevated ICP, 3 it has become clear that there are a variety of imaging findings involving the orbit, skull base, brain, and transverse venous sinuses that are commonly found in patients with IIH.
14 Because IIH can exist without funduscopic findings of papilledema, the latest diagnostic scheme for IIH incorporates imaging findings as criteria for a diagnosis of "possible IIH" when papilledema is absent. 15 Detection of these imaging findings suggests that IIH may be found on head computed tomography (CT) and magnetic resonance imaging (MRI). Optimal depiction of some findings and exclusion of some alternative etiologies of elevated ICP requires both imaging of the brain and venous sinuses. At our institution, the protocol consists of a brain MRI and head magnetic resonance venography (MRV), both performed without and with intravenous gadolinium contrast material (Table 1) to minimize potential pitfalls of noncontrast MRV techniques ( Figure 1 ) and obviate ionizing radiation from CT/CT venography. Although low-field-strength MRI scanners may be sufficient to exclude large intracranial pathology, higher field strength (1.5 or 3.0 T) superconducting units are generally preferred to appreciate the imaging findings associated with chronically elevated ICP.
Several orbital findings have been described in IIH related to increased ICP transmitted along the CSF-containing optic nerve sheath (Figure 2) . [16] [17] [18] Many of these findings are best seen with thin-section or volumetric fat-saturated T2-weighted images through the orbits, but can be easily identified on routine brain MRI protocols and even noncontrast CT. Distention of the perioptic nerve CSF space reflects accumulation of CSF under elevated pressure. This elevated CSF pressure can cause the relatively straight course of the intraorbital optic nerve to become "kinked," resulting in increased vertical tortuosity, and can also flatten the posterior aspect of the sclera. As the imaging
FIGURE 2. Orbital findings in adult patient with idiopathic intracranial hypertension presenting with headaches and blurry vision. A, axial fatsaturated T2-weighted image shows distention of the optic nerve sheath cerebral spinal fluid space (arrows). B, curved reformat of 3-dimensional T2-weighted image shows increased vertical tortuosity of the intraorbital segment of the optic nerve (arrow). C, axial T2-weighted image shows flattening of the posterior sclera (arrow). D, axial T2-weighted image shows intraocular protrusion of the left optic nerve head (arrow). E, axial postcontrastfat-saturated T1-weighted image shows abnormal contrast enhancement of the right optic nerve head (arrow).
correlate of papilledema, there may also be intraocular protrusion of the prelaminar optic nerve (optic nerve head) without or with abnormal contrast enhancement. Of the various orbital findings, the presence of scleral flattening has the highest likelihood of correspondence to a diagnosis of IIH. 19 Findings involving the pituitary gland and sella turcica are frequently present in IIH ( Figure 3) . 16, 20, 21 Through the constant pulsation of CSF in the setting of elevated ICP, the arachnoid membrane and subarachnoid space CSF can herniate through the infundibular hiatus of the diaphragm sella and into the sella. In early stages, this may flatten or result in concavity of the superior aspect of the pituitary gland. In more extensive cases, there is expansion and remodeling of the bony sella turcica, with the sella appearing "partially empty" and partially filled with CSF. In the most extreme cases, there is no visible pituitary gland, as it is compressed (but still present) against the floor of the sella, the socalled empty sella turcica. Although this "partially empty"
FIGURE 4. Meningoceles in different adult patients with HH. A, Meckel cave meningocele. Axial 3-dimensional (3-D) T2-weighted image demonstrates a frank meningocele of the left Meckel cave (arrow). B, third nerve meningoceles. Coronal T2-weighted image showing cerebrospinal fluid (CSF) intensity subarachnoid space protruding along the course of the third nerves bilaterally within the cavernous sinus (arrows). C, Geniculate fossa meningocele. Axial 3D T2-weighted image showing CSF intensity expansion of the geniculate fossa of the right facial nerve (arrow).
appearance is commonly seen in older patients, presumably due to a developmental defect of the diaphragm sella, this finding in a young female patient, particularly with clinical symptoms such as headache, should raise suspicion for IIH. 22 Likely due to a similar pathophysiology as the cause of sellar findings, a variety of skull-base meningoceles and encephaloceles can be seen in the setting of IIH (Figure 4) . 23 Enlargement of the Meckel cave as well as frank meningoceles in this location can be found in as many as 10% of IIH patients, but rarely in normal controls. 23 A variety of other meningoceles have been described, such as surrounding cranial nerve III in the cavernous sinus, along the hypoglossal canal, and involving the geniculate fossa. Scalloping of the intracranial surface of the bony skull base is seen to better advantage on thin-section CT imaging and has been described as osteodural defects. In some cases, these osteodural defects can transmit frank meningoceles and encephaloceles that protrude into the sinonasal cavities or mastoid temporal bone and can result in CSF leaks. 24 Intrathecal iodinated contrast CTcisternography or gadolinium cisternography may be helpful for localization of CSF leaks when multiple potential sources exist ( Figure 5 ). 25 In these cases, although chronic findings of IIH may be present, patient symptomatology and pressure measured by LP and CSF manometry may normalize or take on that of a low ICP state.
FIGURE 5. Cerebrospinal fluid (CSF) leaks from elevated intracranial pressure in idiopathic intracranial hypertension (IIH). Adult patient with headaches and both CSF rhinorrhea and otorrhea and no previous surgical intervention on either the paranasal sinuses or temporal bones. A, coronal computed tomography image showing dehiscence of the right tegmen tympani (arrow) and opacification of the bilateral mastoid air cells. B, coronal 3-dimensional T2-weighted image shows herniation of the inferior temporal lobes through the defects consistent with encephaloceles (arrows) and CSF intensity fluid in the mastoid
Although early studies pointed to the appearance of a "tight brain" and "slitlike ventricles," 26 these observations were likely due to the fact that these patients are frequently young and without medical comorbidities and therefore have normalappearing brains without volume loss. Subsequent studies have demonstrated a relatively low prevalence of "slitlike" ventricles as well as poor interobserver concordance on the finding. 19 One imaging finding involving the brain that may be confused for other etiologies is cerebellar tonsillar ectopia. 27 Patients with IIH have a lower cerebellar tonsillar position than controls and may even have a "peglike" morphology to the cerebellar tonsils and CSF flow abnormality at the foramen magnum that appears identical to the Chiari I malformation (CMI) (Figure 6 ). 27 It is important to recognize that low cerebellar tonsils can be present in IIH as well as in SIH and CMI. Further complicating matters is the observation that patients with documented CMI can have TSS in one-third of cases, suggesting elevated ICP (although much less likely to have orbital and skull-base findings as in IIH). 28 In some cases, the clinical picture may be confusing and can invoke the possibility of an overlap syndrome or coexistence of both CMI and IIH.
In the workup of IIH, MRV is generally performed to assess whether venous outflow obstruction from venous sinus thrombosis is present or whether the venous sinuses are normal. Contrastenhanced techniques are preferable (because the patient is typically already being administered intravenous gadolinium contrast to exclude an intracranial mass lesion) to noncontrast time-of-flight MRV techniques, which may not definitively characterize thrombosis vs stenosis. A smooth tapered narrowing of 1 or both of the distal transverse venous sinuses is almost universally present in IIH but is rarely found in healthy control subjects (Figure 7) . 29 The location of stenosis is uniformly in the same location of the distal cerebral transverse venous sinus TS and may be associated with prominent arachnoid
FIGURE 7. Venous sinus stenosis in various adult patients with idiopathic intracranial hypertension (IIH). A, B, bilateral smooth tapered narrowing of the transverse sinus stenoses (TSSs) on contrast-enhanced magnetic resonance venography (CE-MRV) maximum intensity projections (MIPs). C, D, curved reformat of the dural venous sinuses from CE-MRV in a patient with normal venous sinuses (C) and a patient with IIH (D). Severe bilateral TSSs are present (arrows) in the patient with IIH. E, F, resolution of TSS after lumbo-peritoneal shunting. Patient with IIH and opening pressure of 52 cm H 2 O. Preshunting CE-MRV MIP (E) shows severe bilateral TSSs (arrows). Several months after lumboperitoneal shunting, there is resolution of TSSs on CE-MRV (F), which was accompanied by resolution of the patient's headaches.
granulations. 29 Curved reformats of the TS may be helpful for characterization. The precise significance of TSS has been controversial. Some studies have clearly demonstrated that TSS can resolve after CSF diversion 30, 31 and that pressure gradients within the venous system can normalize acutely after CSF removal, suggesting that TSS is the result of elevated CSF pressure. 7 Other studies have shown that endovenous stenting across the TSS can result in a reduction of CSF OP and improvement/resolution of symptoms. 8, 32 Mathematical modeling studies have suggested that the TSS represents a dynamic resistor and that, regardless of whether TSS is the cause or effect of IIH, opening up the stenosis using a stent should result in a reduction of ICP. 9 In a patient with fulminant vision loss in whom other treatments have failed, the potential benefits of TSS stenting must be weighed against the long-term risks of a venous stent in a young patient. It is important to keep in mind that the imaging finding of TSS is not specific to IIH and can be seen in other conditions that elevate ICP, such as venous sinus thrombosis (spatially remote from the TSS) 33 and CMI.
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SPONTANEOUS INTRACRANIAL HYPOTENSION Background
Patients with SIH classically present with a positional headache that worsens in the upright position and is relieved in the supine position. The symptoms are similar to those seen in postdural puncture headaches. Other symptoms that can be seen with less frequency in the setting of SIH include cranial nerve dysfunction, visual disturbance, tinnitus, neck pain and/or radiculopathy, dementia, and altered consciousness. 34 These symptoms are presumably related to the settling of the intracranial contents in the setting of low pressure with resultant nerve traction and mass effect on intracranial structures. Rarely, patients lack a headache and may be identified by incidental imaging or LP findings. 35 The cause of SIH is typically a spinal CSF leak. Skull base CSF leaks are unlikely to result in the clinical syndrome of SIH. 36 In addition to postoperative and posttraumatic CSF leaks, CSF leaks in the spine may originate from degenerative changes such as disc herniations 37 and osteophytes, 38 as well as spinal meningeal diverticula. 39 Absence of the nerve root sleeve, "nude nerve root syndrome," has also been associated with SIH. 40 There is strong evidence of an underlying connective tissue disorder in patients with SIH. 41 In a prospective study by Schievink et al, 42 the majority of patients had clinical findings of a connective tissue disorder such as skeletal features of Marfan syndrome, Ehlers-Danlos syndrome, or isolated joint hypermobility. There are case reports of patients with Marfan syndrome 43 and systemic sclerosis 44 in whom CSF leaks developed. 
FIGURE 8. Spontaneous intracranial hypotension intracranial findings. Adult male with positional headaches and bilateral subdural hematomas. A, axial postcontrast T1-weighted image demonstrates dural thickening and enhancement (arrows). B, axial T2-fluid-attenuated inversion recovery image demonstrates bilateral subdural collections (arrows). C, sagittal T1-weighted image demonstrates an enlarged pituitary (double arrowhead), flattened pons (black arrow), and inferior displacement of the third ventricle (white arrow). D-G, Axial computed tomography images at presentation (D), immediately after blood patch (E), 2 months after patch (F), and 4 months after patch (G), demonstrating gradual resolution of subdural hematomas after treatment.
Diagnostic criteria have been proposed by Schievink et al 45 and the International Headache Society 46 and are summarized in Table 2 . Common elements in the diagnostic criteria are clinical symptoms of low pressure, CSF OP of ≤6 cm H 2 O, and brain and spine imaging findings of SIH. 45, 46 
Imaging Findings
There are many intracranial findings in SIH that can be explained by the Monro-Kellie hypothesis. 2 Given the fact that the calvarium and bony spine create an enclosed space with a constant total volume, any loss of CSF volume would be met by an increase in the volume of another substance, such as blood volume. 1 This explains the enlargement of the venous sinuses, 47 engorgement of the pituitary gland, 2 and dural thickening/extradural collections, thought to be related to engorged veins and dural interstitium. 48 Additional intracranial imaging findings may be explained directly by low CSF volume, including brainstem "sagging" with crowding of the basal cisterns, low cerebellar tonsils, and decreased CSF in the optic nerve sheath (Figures 8 and 9) .
As in the brain, low CSF volume can result in extradural collections and epidural venous engorgement in the spine. 49 One might also identify extradural CSF on imaging in the setting of a rapid CSF leak (Figure 10) . 50 Spinal meningeal diverticula have been associated with the disorder of SIH; however, a study by Kranz et al 51 demonstrated no difference in prevalence or myelographic appearance of diverticula in an SIH cohort compared with control subjects.
Pitfalls in imaging SIH patients include the "pseudo-Chiari" appearance with low-lying tonsils, 52 the false localizing sign at C1-2, 53 and the absence of imaging findings despite the clinical syndrome. 54 Low-lying tonsils in the setting of SIH can simulate the appearance of a CMI (Figure 11 ). It is uncommon for the tonsils to extend >5 mm inferior to foramen magnum in the absence of CMI, and the low-lying tonsils in SIH typically maintain a normal morphology. 52 A review of the remainder of the imaging examinations for other findings of intracranial hypotension is usually sufficient for the correct diagnosis. The false localizing sign at C1-2 occurs when a fluid or contrast collection is visualized at C1-2 with a leak originating lower in the spine. 49, 53 Presumably, the extravasated CSF or contrast tracks into this region after leaving the spinal canal. There are reported cases of SIH without any of the expected imaging findings 54, 55 ; therefore, a thorough knowledge of all potential imaging findings and a strong clinical suspicion are required for a correct diagnosis.
Imaging Workup
MRI of the brain is usually performed when SIH is suspected clinically or to evaluate symptoms associated with low pressure, such as headache. After conservative measures at treatment have
FIGURE 10. Spine imaging findings in spontaneous intracranial hypotension (SIH). Adult female with positional headaches. A, sagittal postcontrast T1-weighted image demonstrates pituitary enlargement (white arrow) and distention of the venous sinuses (asterisk). B-E, sagittal Tlweighted (B), T2-weighted (C), and fat-saturated T2-weighted (D) and axial T2-weighted (E) images of the thoracic spine demonstrate an extradural fluid collection (arrows). F, due to the extradural collection, a dynamic computed tomography myelogram was performed that demonstrated extradural contrast (arrows) and a ventral leak site next to an osteophyte (white arrowhead). Initially, a targeted blood patch at that site was performed with temporary relief of symptoms. G, transforaminal patch with fibrin sealant ultimately resulted in resolution of symptoms. Central spread of contrast mixed with sealant is demonstrated (black arrowhead).
FIGURE 11. "Pseudo-Chiari" malformation. Adult female with headaches and reported Chiari malformation. A, sagittal T2-weighted image of the cervical spine demonstrates low-lying tonsils (white arrow) and cord edema orpresyrinx (black arrow). Closer inspection demonstrates a flattened ventral pons (black asterisk). B, C, axial post-contrast Tlweighted (B) and T2-fluid-attenuated inversion recovery (C) demonstrate dural enhancement and thickening, respectively (black arrows). D, E, immediate (D) and slightly delayed (E) fat-saturated T1-weighted images after intrathecal gadolinium demonstrate contrast leakage along the left C8 nerve root (white arrows). Note the increased dispersion of contrast on the more delayed image (E). F, G, transforaminal (F) and interlaminar (G) computed tomography-guided blood and fibrin sealant patches were performed at C7-Tl with improvement of symptoms.
FIGURE 12. Value of magnetic resonance imaging myelography. Adult female with spontaneous intracranial hypotension (SIH). A, sagittal T1-weighted image demonstrates typical intracranial findings of SIH, including decreased mammillopontine distance (white asterisk) with flattening of the pons (black arrow) and low-lying cerebellar tonsils (white arrow). B, post-myelogram computed tomography (CT) of the lumbar spine demonstrates postoperative changes with instrumentation and bony overgrowth of the facet (white arrow) but no evidence of contrast leakage. C, D, fat-saturated post-intrathecal gadolinium sagittal (C) and axial (D) images demonstrate a ventral contrast leak at L5-S1 on the right (white arrows) along the S1 nerve root sleeve (black asterisk in D). E, CT-guided transforaminal blood and fibrin sealant patch resulted in resolution of symptoms.
failed, MRI of the total spine should be performed. MRI of the spine allows the assessment of spinal imaging findings in SIH, evaluates the presence of underlying anatomic abnormalities, and may facilitate in planning future procedures. In general, we recommend that MRI of the brain and total spine be performed without and with contrast material to thoroughly evaluate the neuroaxis before a more invasive workup.
Myelography is commonly performed in patients with clinical and imaging evidence of SIH who fail to respond to conservative therapy. The patient's OP can also be measured during these procedures. Conventional myelography offers superior spatial and temporal resolution and may be able to detect rapid leaks that would otherwise be obscured on CT myelography by a large volume of extravasated contrast. CT myelography is the most commonly performed technique in the evaluation of SIH to evaluate for leak sites. Digital subtraction myelography has been successfully used in the setting of rapid leaks and CSF-venous fistulas. 56, 57 Dynamic CT myelography may be used if routine CT myelography findings are negative or if a fast leak is suspected ( Figure 10) ; however, due to multiple imaging acquisitions, there is a substantial radiation dose during dynamic CT myelography. 58 The presence of extradural CSF on spine MRI suggests an underlying fast leak, and these patients may be better served by proceeding directly to one of the rapid imaging techniques such as dynamic CT myelography. 59 On the other hand, patients with a slow CSF leak may benefit from delayed imaging. Delayed CT myelography has been performed, but is of little benefit. 59 MR myelography with intrathecal gadolinium administration is increasingly performed and has been shown to detect more leaks than CT myelography ( Figure 12) . 60 Intrathecal gadolinium appeared safe in multiple studies; however, its intrathecal use remains off-label. 59, 60 Gadolinium may be visible in the spinal subarachnoid space up to 24 hours after initial administration, making significantly delayed imaging acquisitions possible. Gadolinium also appears to have a longer soft-tissue clearance than iodine-based CT contrast agents, making extravasated contrast easier to identify. MR myelography also avoids ionizing radiation, increasing patient safety. Some authors have performed simultaneous intrathecal iodine-based contrast and gadolinium administration, allowing the subsequent performance of CT and/or MR myelography, depending on initial imaging findings, without requiring a second puncture.
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Treatment
The initial treatment of patients with SIH is similar to that used with postdural puncture headache. 61 Patients may initially be managed conservatively with bed rest, hydration, and oral medications such as analgesics and caffeine. 62 If conservative measures fail, the next line of therapy is an epidural blood patch (EBP). 63 Patches may be performed in the lumbar region or targeted to a known leak location. Several studies suggest that patches placed close to the location of leaks, ie, targeted EBPs, may be successful. [63] [64] [65] Some authors advocate a lumbar EBP in clinically suspected SIH before LP or imaging workup to determine the site of the leak. 66 This early EBP may be effective in treating the disease while obviating the need for more invasive imaging procedures. EBPs are generally thought to work via 2 mechanisms: displacement of the thecal sac or mass effect on the leak site and formation of a plug that leads to permanent closure of the leak. 61 In patients with a known site of CSF leakage who do not respond to an EBP, percutaneous placement of fibrin sealant has been effective ( Figure 10) . 67, 68 If conservative measures and percutaneous therapy fail, surgery may be curative. 39 Based on currently available evidence, a suggested imaging and treatment algorithm is presented in Figure 13 .
A potential pitfall in the treatment of SIH is the development of rebound intracranial hypertension (RIH) (Figure 14) . 69 The symptoms of RIH, namely, headache, may be confused with persistent low ICP, complicating subsequent therapy. Often, the nature of the headache changes, with frontal or retro-orbital headaches being most common. 69 Other symptoms of elevated ICP, such as blurred vision, nausea, and vomiting, may also be reported. Although the pathogenesis is unknown, displacement of CSF by an EBP resulting in increased ICP, upregulated CSF production, or preexisting undiagnosed IIH may play a role in individual patients. 70 RIH can be confirmed by repeat LP and treated by CSF removal. Oral acetazolamide has also been used successfully in the management of rebound intracranial hypertension.
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CONCLUSION
Patients may present to the neurosurgeon with signs and symptoms related to either abnormally high or abnormally low ICP. In patients presenting with findings suggesting high ICP but without other localizing signs, contrast-enhanced MRI and MRV are performed not only to exclude mass lesions, hydrocephalus, and venous sinus thrombosis, but to evaluate for orbital, skullbase, and venous imaging findings suggestive of chronically elevated ICP. In patients presenting with signs of low ICP, including positional headaches relieved in the recumbent position, MRI of the brain will frequently show findings supportive of a diagnosis of SIH, whereas MRI of the spine may help to identify a potential source of a CSF leak. Further workup, including CT-, dynamic CT-, or MRI-myelography after intrathecal contrast administration is frequently required to identify the source of the leak and to guide targeted therapy. An appreciation of the imaging findings of both elevated ICP and low ICP is helpful to potentially prevent misdiagnosis of the patient with low-lying cerebellar tonsils as a CMI.
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